Introduction
Turnip mosaic virus (TuMV) and cucumber mosaic virus (CMV) are easily transmitted in a stylet-borne, non-persistent manner by several aphid vectors. We have already described the transmission efficiency and retention period of TuMV or CMV in four aphid species, Myzus persicae (SULZER), Aphis gossypii GLOVER, Brevicoryne brassicae (LINNE) and Lipaphis erysimi (KALTENBACH)7). The results obtained indicated that TuMV was transmitted at a higher rate both by M. persicae and A. gossypii, and CMV was transmitted at a high rate by A. gossypii, but seldom by M. persicae. This report provides further information on aphid transmission of TuMV and CMV, using the plants doubly infected with these two viruses as the sources.
Materials and Methods
Virus source. TuMV and CMV used in this study were obtained from diseased Japanese radish (Raphanus sativus cv. Taibyosobutori) in Hokkaido, Japan6 transmission. Three of 24 wingless A. gossypii transmitted TuMV alone (12.5%), 9 transmitted CMV alone (37.5%), and 5 transmitted both viruses simultaneously (20.8 %). These experiments showed that M. persicae probing on doubly infected leaves transmitted TuMV selectively, but A. gossypii transmitted CMV more predominantly than TuMV, though the latter transmitted TuMV at a high rate.
Consecutive transmission
An attempt was made to determine precisely how long M. persicae and A. gossypii retained TuMV or CMV. Both M. persicae and A. gossypii showed several types of transmission when single aphid probing on infected leaves was transferred at 10-minute intervals to five successive healthy plants. With M. persicae, many aphids transmitted TuMV alone to only the first plant of the series, regardless of the aphid form (Table   2 ). However, transmission of TuMV alone to the successive three plants was achieved by wingless M. persicae but not by the winged form. On the other hand, A. gossypii commonly transmitted TuMV alone or CMV alone to the first plant only ( Table 3) . One of the winged form of A. gossypii transmitted CMV alone to the successive three plants.
The simultaneous transmission of the two viruses was less common in M. persicae than in A. gossypii. The simultaneous transmission to only one plant of the series was more Table 2 . TuMV alone or CMV alone to the former or subsequent test plants. These results suggest that each of the two viruses seems to be adsorbed to its own binding sites on or within the stylets20). The aphids treated with specific antibodies after acquisition access probes on infected plants, failed to transmit, or seldom transmitted the virus. These results coincided with those obtained by treatments of the stylets of viruliferous aphids with formaldehyde5) or ultraviolet irradiation4), and led to the hypothesis that the non-persistent viruses could not be carried by simple contamination of the stylets.
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